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J N THE CLAIMS 

1 . (Currently Amended) A method of imaging large volumes without resulting slab- 
boundary artifacts comprising: 

defining a desired FOV larger than an optimal imaging volume of an MR scanner; 
enab ling r eadout in the first direction: 

selecting a slab thickness in a first direction that is smaller than the desired FOV 
and within the optimal imaging volume of the MR scanner; and 

continuously moving one of the optimal imaging volume and an imaging object in 
the first direction white repeatedly exciting and encoding spins with readout in the first direction 
to acquire a set of data that is restricted to the selected slab thickness until at least one image of 
the FOV can be reconstructed. 

2. (Currently Amended) The method of claim 1 wher ein the set of data includes M R 
data, and further comprising the step of using another set of MR data to track motion of one of 
the optimal imaging volume and an imaging object. 

3. (Original) The method of claim 1 further comprising reconstructing the acquired 
data to form at least one of a 2D image and a 3D image. 

4. (Currently Amended) The method of claim 1 further comprising the step of using 
a portion of the acquired MR<lata to track motion of one of the optimal imaging volume and an 
imaging object. 

5. (Original) The method of claim 1 wherein the step of exciting and encoding spins 
is further defined as restricting data acquisition by encoding and filtering data so as to acquire 
data that is limited to the selected slab thickness. 

6. (Original) The method of claim 1 wherein the step of exciting and encoding spins 
is further defined as restricting excitation in at least one direction other than the first direction. 

7. (Original) The method of claim 1 wherein the first direction is defined as a z- 
direction. 
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S. (Currently Amended) The method of claim 1 wherein each MR-data acquisition 
during continuous movement includes acquiring all k-space data in a direction of motion of a 
patient table for a selected subset of transverse k-space data. 

9. (Original) The method of claim 1 further comprising reducing exam time by 
imaging during table motion. 

10. (Currently Amendeed) The method of claim 1 further comprising processing the 
set of MR-data using a gridding reconstruction. 

11. (Original) The method of claim 1 further comprising the step of maintaining a 
position of slab thickness fixed relative to a magnet of the MR scanner during imaging of the 
desired FOV and the continuous moving of one of the optimal imaging volume and the imaging 
object. 

12. (Original) The method of claim 1 further comprising applying gradient waveforms 
on an axis parallel to the first direction while acquiring imaging data. 

13. (Cancelled) 

14. (Cancelled) 

15. (Cancetled) 

16. (Currently Amended) An MRI apparatus to acquire multiple sets of MR data with 
a moving table and reconstruct MR images without siab-boundary artifacts comprising: 

a magnetic resonance imaging (MRI) system having a plurality of gradient coils 
positioned about a bore of a magnet to impress a polarizing magnetic field, and an RF 
transceiver system and an RF switch controlled by a pulse module to transmit RF signals to an 
RF coil assembly to acquire MR images; 

a patient table movable fore and aft in the MRI system about the magnet bore; 

and 

a computer programmed to: 
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receive input defining a desired FOV larger than an optimal imaging 
volume of the MRI system; 

define a fixed slab with respect to the magnet to acquire MR data; 
readout in the first direction: 

acquire full MR data with frequency encoding in a direction of table 
motion, defined as z-direction, for a selected subset of the MR data acquired in at least 
one transverse dimension in the fixed slab; 

continuously move the patient table while maintaining position of the fixed 

slab; 

determine patient table position; and 

repeat the acquire and determine acts while the patient table is moving 
until an MR data set is acquired across the desired FOV to reconstruct an image of the 
FOV. 

17. (Original) The MRI apparatus of claim 16 wherein the computer is further 
programmed to transmit magnetic gradient waveforms to encode a k-space trajectory that is 
uniform in k z . 

18. (Original) The MRI apparatus of claim 16 wherein the computer is further 
programmed to: 

transform MR data with respect to z; 

align the z-transformed MR data to match anatomy across slab boundaries; and 
transform the z-transformed MR data with respect to at least one remaining 
dimension to reconstruct an MR image. 

19. (Original) The MRi apparatus of claim 16 wherein the computer is further 
programmed to: 

apply an RF pulse to excite a volume of interest; 

apply a k-space trajectory to encode the volume of interest; and 

filter the acquired MR data to restrict the MR data to the defined fixed slab. 
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20. (Original) The MRI apparatus of cJaim 16 wherein the computer is further 
programmed to continuously move the patient table to acquire the MR data set across the 
desired FOV. 



21. (Original) The MRI apparatus of claim 16 wherein the computer is further 
programmed to: 

acquire all k z data for a selected subset of transverse k-space data; 
define a set of magnetic field gradient waveforms to incrementally encode and 
acquire data in a given slab; and 

apply the set of magnetic field gradient waveforms in a cyclic order. 

22. (Currently Amended) A computer program to control a medical image scanner 
and create images across scanning boundaries without boundary artifacts, the computer 
program having a set of instructions to control a computer to: 

select an FOV spanning an area greater than a predefined optimal imaging area 
of the medical image scanner; 
de fine readout in the first direction: 

apply an RF pulse to excite a region in at least a first direction in the selected 

FOV; 

apply magnetic field gradients to at least frequency encode the region in the first 

direction; 

acquire k-space data rn the first direction for a subset of at (east one additional 

direction; 

continuously reposition the predefined optimal imaging area with respect to an 
imaging object without interruption of motion; 

track continuous movement of the predefined optimal imaging area with respect 
to an imaging object; and 

repeat the image data acquisition during continuous movement of the predefined 
optimal imaging area with respect to an imaging object in the first direction until complete image 
data are acquired across the entire FOV to reconstruct an image of the FOV. 



5 



PAGE 5/20 * RCVD AT 12/15/2003 2:06:06 PM [Eastern Standard Time] < SVR:USPT0£FXRF-1/3 * DNIS:8729306 * CSID: * DURATION (mm-ss):05-06 



Dec 1 5- 2003 1:08PM No . 3289 P. 6 

Brittain, J. U.S. Serial JNo. 09/682,699 

23. (Original) The computer program of claim 22 wherein the k-space data includes 
either one of 2D or 3D k-space data and having further instructions to acquire the k-space data 
using frequency encoding in a direction of table movement. 

24. (Original) The computer program of claim 23 wherein complete k-space data is 
acquired in z for a subset of at least one additional dimension. 

25. (Original) The computer program of claim 22 having further instructions to: 
continuously move a patient table for a number of acquisitions until a set of k- 

space data are acquired for image reconstruction of a given slab. 

(Currently Amended) The computer program of claim 22 wherein the k-space 
data Includes MR data, and having further instructions to: 
Fourier transform MR data in z; and 

sort and align the z-transformed image data to match anatomic locations in z to 

27. (Original) The computer program of claim 22 having further instructions to 
maintain a position of a slab thickness fixed, relative to a magnet of the medical image scanner, 
during the imaging of the desired FOV and while repositioning the optimal imaging area. 

28. (Currently Amended) The computer program of claim 22 wherein the k-space 
data includes MR data and whe rein the first direction is a z-direction and the MR data acquired 
in the z-direction is represented in a number of retained pixels, and where MR data is acquired 
every sequence repetition and during table movement, and wherein the magnetic field gradients 
encode a trajectory that is uniform in k z . 

29. (Original) The computer program of claim 22 having further instructions to: 
acquire all k 2 data for a selected subset of transverse k-space; 
define a set of magnetic field gradient waveforms to incrementally acquire data in 

each slab; and 

apply the set of magnetic field gradient waveforms over each slab. 
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30. (Currently Amended) The computer program of claim 22 wherein the K-space 
data includes MR data, and having further instructions to: 

select a larger slab thickness than that used for imaging; 

repetitiously acquire MR data for the larger slab thickness in a direction of table 

movement; 

determine a set of overlapping MR data; and 

estimate at least one of table velocity and table position from the set of 
overlapping MR data. 
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